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TABLE S1. A comparison of the metabolism of methoxyflurane and benzphetamine by
cytP4502B4 in solution and bicelles in the presence and absence of cytbs. CytP4502B4 activity
was stimulated 4.5-fold by cytbs in bicelles, albeit at only 33% of the activity in the aqueous control
which contains DLPC. As a negative control, benzphetamine metabolism which, is not expected to be
stimulated by cytbs, was measured. We observed that benzphetamine metabolism was not stimulated
by cytbs (as expected) and that cytP4502B4 benzphetamine activity was only decreased by a
maximum of 30% when in the presence of bicelles.

nmoles F/min/nmol cytP4502B4 Relative
Bicelles or activity
[cytP450] [DPC] nmoles CH,O/min/nmol cytP4502B4 in
(M) (M) [DMPC/DHPC] micelles
(mM) +cytbs/-
-cytbs +cytbs cyths or
bicelles
Methoxyflurane metabolism
1 - - 0.19+0.02 | 1.35+0.04 7.1 100
1 500 - 0.22+£0.03 | 0.97+0.02 4.4 72
1 1000 - 0.15+0.04 | 0.63+0.12 4.4 47
1 - 59.0/16.76 0.10+0.02 | 0.45+0.04 4.5 33
Benzphetamine metabolism
0.2 - - 46+2 52+2 1.1 100
0.2 200 - 30+4 43 £5 1.4 83
0.2 - 36.88/10.47 3343 37+£5 1.1 71




TABLE S2. List of non-covalent interactions in clusters I and II obtained from HADDOCK. Non-
covalent interactions were calculated using CCP4(1) and PISA (2).

Cluster I cytbs cytP450
residue atom residue atom
hydrogen bonds Asn62 HD22 Glu93 OEl
Asn62 OD1 Lys433 HZ3
Glu64 OD1 Argl26 HH11
Aspb65 OD1 Lys433 HZ1
Aspb65 OD2 Argl22 HH11
His68 0] Argl26 HE
His68 0] Argl26 HH21
Ser69 oG Leul29 O
Asp71 N Aspl34 OD2
Heme OlA Argl33 HH12
salt bridges Glu64 OE1 Argl26 NH1
Glu64 OE2 Argl26 NHE
Glu64 OE2 Argl26 NH1
Aspb65 OD1 Lys433 NZ
Aspb65 OD2 Argl22 NH1
van der Waals His31 Argl26
Phe63 Argl26
Val66 Lys433/Argl25
Gly67 Argl26
Thr70 Alal30/Asp134/Gly136
Ala72 Argl26
Arg73 Argl26
Glu74 Lys100
Heme Argl25/1le435
Cluster II cytbs cytP450
residue atom residue atom
hydrogen bonds Glu48 OEl Argd2?2 HH12
Glu48 OE2 Argd22 HH22
Glu49 OE2 Arg85 HH12
Glu64 OEl Argl26 HH22
Glu64 OE2 Argl26 HH12
Aspb65 OD1 Lys433 HZ2
Aspb65 OD2 Argl22 HH11
His68 0] Argl26 HE
Ser69 OG Argl33 HH22
Asp71 OD2 Argl33 HH21
Heme OlA Argl33 HH12




Heme 01D Argl25 HE

Heme 02D Argl25 HH21
salt bridges Glu48 OE1 Arg422 NH2

Glu48 OE1 Argd22 NH1

Glu48 OE2 Argd22 NH2

Glu48 OE2 Argd22 NH1

Glu49 OE2 Arg85 NH1

Glu49 OE2 Arg85 NH2

Glu64 OE1 Argl26 NH1

Glu64 OE1 Argl26 NH2

Glu64 OE2 Argl26 NH1

Glu64 OE2 Argl26 NH2

Asp65 OD1 Lys433 NZ

Aspb65 OoD2 Argl22 NH1

Aspb65 OoD2 Argl22 NE

Asp65 OD2 Lys433 NZ

Asp71 OoD2 Argl33 NH2
van der Waals Gly47 Arg422

Val50 Val89

Asn62 Lys433

Phe63 Argl26

Val66 Argl25/Lys433

Gly67 Argl26

Thr70 Alal30

Arg73 Argl33

Heme Leul29/Lys433




FIGURE S1. (A) Sequence and secondary structure comparison of our NMR structure of cytbs (full-
length) with other available NMR structures of cytbs. Comparison to wild-type, truncated, ferric cytbs
(unless otherwise noted) from the following species is presented: rabbit (1DO9) (3), human (2196) (4),
bovine (IHKO) (5), rat (1AW3) (6) and rat (reduced, 1AQA) (7). Secondary structure elements are color
coded, with red for a-helices and blue for f-sheets. The sequence alignment was performed by Sequence
Annotated by Structure (8). (B) Schematic representation of the sequential and medium range NOE
connectivities involving NH, Ha and Hp protons. The thickness of the bars indicates the NOE intensities.
The secondary structure of cytbs is shown for comparison.
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FIGURE S2. Interacting surfaces of cytbs and cytP4502B4. (A). Electrostatic potential surfaces for the
high-resolution NMR structure of rabbit cytbs (top) and the X-ray crystal structure of the truncated heme-
binding domain of rabbit cytP4502B4 (PDB code: 1SUO (9); bottom) generated using APBS software
(10) and pdb2pqr server (11) in combination with PyMOL. The proximal surface of cytP450 (facing the
viewer) contains the binding pocket for its redox partners. In the case of cytbs, the electrostatic potential
map shows a predominantly negatively charged surface (highlighted in red) that is expected to align with
and bind to the positively charged surface on cytP4502B4 (highlighted in blue). (B) Amino acids selected
for site-directed mutagenesis on cytbs and cytP450. A space filling model of cytbs (top) and cytP450
(bottom) shows the cytbs residues in green that were mutated in this study while the residues in orange on
cytP450 were previously shown to be important for binding of cytbs The region of cytP450 colored a
darker shade of grey represents the concave depression on the proximal surface of cytP450 that serves as
the binding site for its redox partners (CPR and cytbs) (12). The axial cysteine is shown in yellow. (C)
And (D) are surface representations of the proximal side of cytbs (top) and cytP450 (bottom) generated
from HADDOCK for clusters I and II, respectively. Residues that form the interaction interface are
colored orange for cytbs and blue for cytP450.
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FIGURE S3. (A) Center of mass representation of the HADDOCK docking solution for the cytbs-
cytP450 complex. The final 50 lowest energy complex orientations generated from HADDOCK were
clustered based on the RMSD from a reference structure. 35 out of the 50 final structures were clustered
into two main subpopulations (I and II), which are shown below and detailed in Figs. 7 and 8 and Table 6.
However, the remaining 15 structures were further clustered into smaller groups based on RMSD from
the reference structure. The figure here presents the center of mass (COM) of cytbs, presented in blue
spheres, superimposed on the cartoon representation of cytP450. The center of mass was calculated for
one structure from each of the clusters representing the different complex orientations. Volkov et. al. (13)
presented a similar depiction of a dynamic complex previously for the complex between soluble cytbs and
cytc. (B) The two different clusters of cytbs-cytP450 complex structures obtained from HADDOCK. An
overlay of the 10 lowest energy structures from the two main subpopulations (clusters I and II) of docked
structures for the cytbs-cytP450 complex generated from HADDOCK.
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